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wrnnn AND SYSTEM FOR WEB-BASE" EVENT NOTIFICATION 



Field of the Invention 

The present invention relates generally to computers, and more 
particularly to using web services for notifying a subscriber that an event has occurred. 

Back ground of the Invention 

Many telephone users commonly receive phone calls at different 
telephone numbers including residential wire lines, business wire lines and mobile lines. 
Each of these telephone numbers is often served by some kind of answering or voice 
mail system such that when an incoming call is not answered the caller can leave a 
message. Many residential lines have answering machines for recording the messages 
within their home. Business lines and mobile devices are commonly served by 

electronic voice mail systems. 

A person who can be contacted at all of these various phone numbers 
must access each voice mail service and answering machine separately to access their 
messages. Accessing these different systems can be time inefficient especially if there 
are no voice mail messages to be retrieved. Voice mail retrieval would be simplified if 
the user could be notified of and access voice mail messages at a single source even 
though the messages are stored at different locations. 

Summary of the Invention 

The present invention is directed at providing a system and method for 
using web services for notifying a subscriber that an event has occurred. 

According to one aspect of the invention, a system for notifying a 
subscriber about an event comprises a voice mail switch and a notification server. The 
voice mail switch is configured to receive an event and an identifier associated with the 
event. The notification server is coupled to the voice mail switch. The notification 
server receives the event and the identifier from the voice mail switch, correlates the 
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identifier with the subscriber, generates an alert, and sends the alert to the subscriber 

indicating that the event occurred. 

According to another aspect of the invention, a method for notifying a 

subscriber about an event comprises: receiving an event and an identifier associated 
5 with the event; correlating the identifier with the subscriber; generating an alert; and 

sending the alert to the subscriber indicating that the event occurred. 

According to yet another aspect of the invention, a system for notifying a 

subscriber about an event, comprises a means for receiving an event and an identifier 

associated with the event; a means for correlating the identifier with the subscriber; a 
1 0 means for generating an alert; and a means for sending the alert to the subscriber 

indicating that the event occurred. 

Brief Description of the Drawings 

FIGURE 1 is a functional block diagram of one computing device 
adapted to implement one embodiment of the invention; 
1 5 FIGURE 2 is a functional block diagram illustrating a mobile device and 

a wired device connected to a computing device through a network; 

FIGURE 3 is a functional block diagram of an alerts system for using 
web services for notifying a subscriber that an event has occurred at a voice mail 
switch; 

20 FIGURE 4 illustrates a logical flow for registration and configuration of 

the alerts system of the present invention; 

FIGURE 5 illustrates a logical flow for notifying a subscriber that an 
event has occurred at a voice mail switch; and 

FIGURE 6 illustrates a logical flow for retrieving an event that has 
25 occurred at a voice mail switch, in accordance with the present invention. 

Detailed Description of the Preferred Embodiment 

The present invention is directed at providing a method and system for 
using web services for notifying a subscriber that an event has occurred at a voice mail 
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switch and for retrieving the event. Briefly described, a notification server receives an 
event and an associated identifier from the voice mail switch. The identifier is 
correlated to a subscriber and an alert indicating that the event occurred is generated. 
The alert is sent to a destination selected by the subscriber. The alert includes an event 
5 reference that links the subscriber to the event through a network via a URL. The 
subscriber retrieves the event through a web portal view associated with the URL. 

Referring to FIGURE 1, an exemplary system for implementing the 
invention includes a computing device, such as computing device 100. In a basic 
configuration, computing device 100 typically includes at least one processing unit 102 
1 0 and system memory 1 04. Depending on the exact configuration and type of computing 
device, system memory 104 may be volatile (such as RAM), non-volatile (such as 
ROM, flash memory, etc.) or some combination of the two. System memory 104 
typically includes an operating system 105, one or more program modules 106, and may 
include program data 107. This basic configuration is illustrated in Figure 1 by those 
1 5 components within dashed line 1 08. 

Computing device 100 may also have additional features or 
functionality. For example, computing device 100 may also include additional data 
storage devices (removable and/or non-removable) such as, for example, magnetic 
disks, optical disks, or tape. Such additional storage is illustrated in Figure 1 by 
20 removable storage 109 and non-removable storage 110. Computer storage media may 
include volatile and non- volatile, removable and non-removable media implemented in 
any method or technology for storage of information, such as computer readable 
instructions, data structures, program modules or other data. System memory 104, 
removable storage 109 and non-removable storage 110 are all examples of computer 
25 storage media. Computer storage media includes, but is not limited to, RAM, ROM, 
EEPROM, flash memory or other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic disk 
storage or other magnetic storage devices, or any other medium which can be used to 
store the desired information and which can be accessed by computing device 100. Any 
30 such computer storage media may be part of device 100. Computing device 100 may 
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also have input device(s) 1 12 such as keyboard, mouse, pen, voice input device, touch 
input device, etc. Output device(s) 114 such as a display, speakers, printer, etc. may 
also be included. All these devices are known in the art and need not be discussed at 
length here. 

5 Computing device 100 also contains communications connection(s) 116 

that allow the device to communicate with other computing devices 118, such as over a 
network. Communications connection(s) 1 16 is an example of communication media. 
Communication media typically embodies computer readable instructions, data 
structures, program modules or other data in a modulated data signal such as a carrier 

1 0 wave or other transport mechanism and includes any information delivery media. The 
term "modulated data signal" means a signal that has one or more of its characteristics 
set or changed in such a manner as to encode information in the signal. By way of 
example, and not limitation, communication media includes wired media such as a 
wired network or direct- wired connection, and wireless media such as acoustic, RF, 

1 5 infrared and other wireless media. The term computer readable media as used herein 
includes both storage media and communication media. 

FIGURE 2 is a functional block diagram illustrating a mobile device and 
a wired device coupled to a computing device through a network in accordance with 
aspects of the present invention. Computing device 100 is coupled to network 202 

20 through communication connection(s) 116. Computing device 1 00 can be a personal 
computer, a wireless device such as a personal digital assistant, or any device that 
allows a user to interact with other computing devices 118 through network 202. 
Mobile device 204 is coupled to network 202 through communications tower 206 and 
voice mail switch 208. Voice mail switch 208 includes a.data store 210 for storing 

25 messages associated with mobile device 204. For example, data store 2 1 0 may be used 
to store voice mail messages intended for the user of mobile device 204. Wired device 
212 is coupled to network 202 via voice mail switch 214. Voice mail switch 214 
includes a data store 216 for storing messages, such as voice mail messages, intended 
for the user of wired device 212. 
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Voice mail switches 208, 214 are each part of a voice mail switch 
infrastructure provided by a voice mail service provider associated with telephone 
service carriers subscribed to by the user of mobile device 204 and the user of wired 
device 212. Data stores 210, 216 can be databases, or any other storage device that 
5 stores information in a proprietary format such that only authorized users can access the 
stored voice mail messages. When a voice mail message is received at voice mail 
switches 208, 214 and stored in data stores 210, 216, voice mail switches 208, 214 
notify the subscriber of the voice mail service that a voice mail message has been 
received. 

1 0 A subscriber is a person or application that has registered to receive 

alerts. A subscription is a request for specific information, such as a stock price or the 
score of a sporting event. The subscription also includes information about the 
destination where alerts are sent. An alert is a message that contains information related 
to a subscription. An alert might contain a message about a new high value for a 
1 5 specific stock or the final score for a sporting event. An event is a piece of information 
that a subscriber is interested in. For example, an event can include a stock price at a 
specific time, a sports score, a product delivery message, a fax, or telephone billing 
information. Almost any real-world occurrence can be expressed as an event. For 
explanatory purposes, the exemplary embodiments are described with reference to voice 
20 mail alerts. However, a subscriber may be notified of any event. 

Voice mail switches 208, 214 include an event mechanism referred to as 
an event class. The subscriber can define event classes such that a set of rules are 
applied to incoming calls received at voice mail switches 208, 214. For example, the 
subscriber can stipulate that an alert is forwarded to a destination of the subscriber's 
25 choice when a voice mail message arrives at a voice mail switch. 

FIGURE 3 is a functional block diagram of an alerts system for using 
web services to notify a subscriber that an event has occurred at a voice mail switch, in 
accordance with aspects of the invention. Alerts system 300 includes web service 
interface 302, notification server 304, web server 306 and voice mail switch 308. 
30 Notification server 304 links web service interface 302 to web server 306. Web server 
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306 links voice mail switch 308 to notification server 304. Voice mail switch 306 can 
be part of any voice mail system that the subscriber's telephone carrier has in place. 
Voice mail switch 306 includes voice mail store 308. 

Web service interface 302 includes user website 310 and administrative 
5 website 312. User website 3 1 0 provides an interface to allow the subscriber to sign up 
for and configure alerts system 300. The opt-in aspect of alerts system 300 prevents 
carriers from sending unsolicited messages to those who have not subscribed to alerts 
system 300. The subscriber can register an authorized voice mailbox located at voice 
mail switch 308 by entering an identifier such as the phone number associated with the 
10 voice mailbox. According to one embodiment, the subscriber may also enter other 
unique data, such as an access code, to further prevent unauthorized use of the alerts 
service. The subscriber's personal information is stored in notification server 304. 
Notification server 304 generates a personal unique identifier (PUID) to identify the 
subscriber such that the PUID correlates to a corresponding identifier. After the 
1 5 subscriber has registered for the alerts service, the telephone carrier can perform access 
code verification for the addition of new voice mailboxes. User website 308 also 
provides an interface for cancellation of the alerts service. 

Administrative website 312 provides an interface for an administrator, 
such as a customer service representative from the telephone carrier, to manage and 
20 report on registered accounts. The administrator can also perform other functions such 
as send custom alerts, inactivate a subscriber's account, and delete a registration. 

Notification server 304 collects events and subscriptions, generates 
alerts, and then distributes the alerts to external delivery channels. The delivery 
channels use custom protocols to send the alerts to a destination designated by the 
25 subscriber. For example, the alerts may be sent to a computing device such as a 

personal computer. Notification server 304 receives input data from the subscriber via 
user website 308. The input data can include the identifier associated with the 
subscriber's voice mailbox, such as a telephone number, and any other authorization 
data. 
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When an event occurs at voice mail switch 308, such as the receipt of a 
voice mail message, the event is forwarded to notification server 304 through web 
server 306. Notification server 304 receives the event and determines who to notify by 
correlating the identifier associated with the event to the corresponding PUID 
5 associated with the subscriber. If a match is found, notification server 304 generates the 
alert and logs the event. Notification server 304 then determines if the subscriber has 
registered for the alerts service. If the service is enabled, the alert is sent through 
delivery channels that forward the alert to a destination designated by the subscriber. If 
a match is not found, notification server 304 logs the attempt to find a PUID match and 
10 discards the event. 

Notification server 304 has a set of subscriber-defined settings that 
determine where the alerts are sent. For example, the subscriber can elect to receive 
alerts at a computer in the form of an instant message that appears as a pop-up window 
on the computer screen when the subscriber is on-line. If the subscriber is off-line, the 
1 5 subscriber can have the alerts forwarded to a voice mailbox that is accessed by a 

different number than the phone number associated with the voice mailbox where the 
message was left. Alternatively, the alerts can be deposited in the subscriber's e-mail 
inbox in the form of a text message. The alerts can be delivered to any destination by 
any communication method designated by the subscriber at web service interface 302. 
20 Notification server 304 provides a link between the identifier associated 

with the event and the PUID associated with the subscriber. The telephone carrier uses 
the identifier, such as the subscriber's phone number, to identify an event. Notification 
server 304 uses the PUID to identify the subscriber. Notification server 304 is not 
aware of the subscriber associated with the identifier. When an event occurs at voice 
25 mail switch 308, notification server 304 correlates the identifier associated with the 
event to the corresponding PUID and then forwards the event to the PUID. Likewise, 
the telephone carrier does not store any PUID information. Thus, notification server 
304 can bridge voice mail switch 308 to web service interface 302 by mapping the 
subscriber's telephone number to the corresponding PUID. 
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The telephone carrier and web service interface 302 each recognize the 
subscriber via different string values, i.e., a phone number and a PUID. This feature 
provides the subscriber with flexibility in customizing the alerts service because 
notification server 304 can map one or more phone numbers to one or more PUIDs. For 
example, the subscriber can receive alerts at one location for events occurring at many 
different voice mail switches. Likewise, a subscriber can receive the same alert at more 
than one location. Furthermore, multiple subscribers can.be notified of the same event. 
For example, an entire family can be simultaneously notified of voice mail messages 
left at their residential line. 

The subscriber can receive alerts regardless of geographic location. For 
example, a subscriber may only be able to access voice mail messages left on a voice 
mail switch associated with a mobile device while within an area that is served by a 
mobile service provider. The alerts system allows the subscriber to receive alerts at any 
geographic location where the web can be accessed. 

After the alert is sent to the subscriber by the delivery channels, the 
subscriber can retrieve the event by an event reference that is included in the alert. The 
event reference contains unique identification information associated with the event 
stored at voice mail switch 306. The event reference can be used to locate and review 
the event. Knowledge of specific voice mail switch operation is not necessary for 
retrieval of the event. The event that triggered the voice mail switch that sent the alert 
to the subscriber is the voice mail switch accessed by the event reference. 

The event reference can identify a URL associated with the alert such 
that the subscriber can access the event at voice mail store 314 through notification 
server 304. The subscriber clicks on the link at user website 310. Notification server 
304 then maps the subscriber's personal information (phone number, PUID, etc.) to the 
URL associated with the message stored in voice mail sore 314. The URL links the 
subscriber to a web portal view to review the event associated with the alert. If the alert 
was sent due to a voice mail message, the URL links the subscriber to a page where the 
voice mail message can be heard from user website 310. To reply to the message, the 
subscriber's computer can be used to return the phone call. 
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The subscriber can call on voice mail switch 308 through user website 
310 to perform certain functions such as "add a message," "add a message with custom 
text," "delete a message," and "purge messages." Voice mail switch 308 can also call 
on the subscriber at user website 310 to perform certain functions such as "get message 

5 URL," "approve account," "send delete message," and "get message file." 

The "add a message" function sends an alert to the subscriber with 
standard message notification text. The alert can be expressed as, "You've got a voice 
mail message from phone number 555-1234." According to one embodiment, the 
subscriber can create a phone book database such that a phone number corresponds to a 

1 0 caller label. When a new voice mail message is received, the phone number is mapped 
to the corresponding caller label to notify the subscriber of the caller who left the voice 
mail message. Thus, the alert can be expressed as, "You've got a voice mail message 
from John Doe." 

The "add a message with custom text" function sends a custom alert to 

1 5 the subscriber. The subscriber can identify an event friendly name, an event reference 
and custom event text. For example, the subscriber can receive a custom alert such as 
"Today is your daughter's birthday", "You just received a fax", or "Your phone bill is 
ready for your review." This feature provides the subscriber with the flexibility to 
modify alerts to suit particular needs. 

20 The "delete a message" function deletes a message from user website 

310 at the request of the subscriber. The "purge messages" function deletes all 
messages from user website 310. The "send delete message" function sends a delete 
message request to voice mail switch 308 such that messages deleted or purged from 
user website 310 are also deleted from voice mail store 314. 

25 The "get message URL" and "get message file" commands are used to 

format events that cannot be directly downloaded to the destination designated by the 
subscriber from voice mail store 314. As discussed above, when an event occurs at 
voice mail store 314, voice mail switch 308 notifies web service interface 302 to 
perform the "add a message" function. If the event is not in a format that is accessible 

30 to the subscriber at the destination where the alert was sent, web service interface 302 

9 



calls on voice mail switch 308 to retrieve the event. The "get message URL" function 
obtains the URL reference to a compatible encoded version of the event from voice mail 
store 314. The "get message file" function obtains a file reference to a compatible 
encoded version of the event from voice mail store 314. Web service interface 302 
hosts the information that voice mail switch 308 calls on to encode the event into a 
format that can be understood at the destination where the alert was sent. The 
accessible event is then stored at web service interface 302. When an alert is received 
from the telephone carrier, the "get message URL" and "get message file" commands 
direct the subscriber to the appropriate voice mail switch based on the PUID associated 
with the subscriber regardless of the number of voice mail switches that a carrier may 

have in operation. 

The "approve account" function validates the existence and status of a 
voice mail account, and approves the account for use with alerts system 300. The 
"approve account" function returns subscriber information from voice mail switch 308. 
For example, the "approve account" function can return an account identifier associated 
with the subscriber, i.e., accountld. The "approve account" function also provisions the 
necessary event filter on voice mail switch 308 that causes the "add a message" function 
to be called when new events occur at voice mail switch 308. 

FIGURE 4 illustrates a logical flow for registering for and configuring 
the alerts system of the present invention. The registration/configuration process begins 
at block 400 where a subscriber uses a web service interface to enter personal 
identification information to prove that the subscriber is authorized to receive the alerts. 
The personal identification information can include an identifier associated with a voice 
mail service, such as a phone number, or any other unique data such as an activation 
code. The personal identification information is stored in the notification server at 
block 410. The notification server generates a PUID associated with the subscriber at 
block 420. The subscriber configures the alerts system by defining subscriptions at 
block 430. The subscriptions set forth which events occurring at the voice mail switch 
result in the generation of an alert. The subscriptions also determine where the alerts 
are sent. At block 440, the subscriptions are stored in the notification server. 
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FIGURE 5 illustrates a logical flow for notifying a subscriber that an 
event has occurred at a voice mail switch. The notification process begins at block 500 
where an event occurs at the voice mail switch. The event is forwarded to the 
notification server at block 510. 

The notification server attempts to match the identifier associated with 
the event to the PUID associated with the subscriber at decision block 520. If a match 
cannot be found, process control transfers to block 530. If a match is found, process 
control transfers to block 550. At block 530, the attempt to match the identifier to a 
PUID is logged in the notification server. The event is discarded at block 540. 

After the notification server successfully matches the identifier 
associated with the event to the PUID associated with the subscriber, the notification 
server generates an alert at block 550. The notification server logs the event at block 
560. 

An inquiry is made to determine if the subscriber has registered for the 
alerts system at decision block 570. If the alert system has not been enabled, process 
control transfers to block 540 where the event is discarded. If the subscriber has 
registered for the alerts system, process control transfers to block 580. The alert is 
forwarded to delivery channels at block 580. The delivery channels deliver the alert to 
the destination designated by the subscriber during configuration of the alerts system at 
block 590. The delivery channels deliver the alert based on custom protocols. 

FIGURE 6 illustrates a logical flow for retrieving an event that has 
occurred at a voice mail switch. The retrieval process begins at block 600 where the 
subscriber receives an event reference as a part of the alert. The event reference 
includes unique event identification information. The event reference identifies a URL 
associated with the event to locate the event at the voice mail switch at block 610. The 
notification server maps the subscriber's personal identification information to the URL 
associated with the event at block 620. The subscriber is linked to a web portal view to 
review the event associated with the event reference at block 630. 

The above specification, examples and data provide a complete 
description of the manufacture and use of the composition of the invention. Since many 
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embodiments of the invention can be made without departing from the spirit and scope 
of the invention, the invention resides in the claims hereinafter appended. 
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